Effect of dimethyl fumarate on the radiation sensitivity of mammalian cells in vitro.
Dimethylfumarate (DMF) depletes intracellular glutathione (GSH) by covalent bond formation in a reaction which may be mediated by GSH-S-transferase. In Chinese hamster ovary cells this depletion is rapid; e.g., 0.5 mM DMF depletes GSH to less than 10% of control in 5 min at room temperature. DMF is a very effective hypoxic cell radiosensitizer, with an enhancement ratio (ER) of about 3 obtained by a 5-min exposure of cells at room temperature to 5 mM DMF, without significant toxicity. At this same concentration of drug, there is a small enhancement of aerobic cells (ER = 1.3), but the 5 mM DMF in hypoxia results in nearly a complete collapse of the hypoxic dose-response curve to the same level as seen in air with DMF. It has been suggested previously that DMF sensitizes cells via electron affinic mechanisms. However, this appears not to be the case in this study, as shown by the fact that cells pretreated with DMF and then washed free of the drug remained equally radiosensitive as cells irradiated in the presence of the drug. This large enhancement of radiation sensitivity appears to be related to the drug's ability to deplete thiols; i.e., thiols appear to be a major factor responsible for radioresistance of hypoxic cells.